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^\ ) This Invention relates to new pyTanoqulnolinone derivatives, 
conpositions containing then and Methods for their preparation. 
According to our invention we provide ooqxxnda of fonula I, 

fs 

V * 




s 

.10 ^1 in %-hich an adjacent pair of Rg, R^, and Rg font a chain 
-OOME-0-, and the reminder of Rj, 1^. Rj and Rg, which 
my be the sane or different, each represent hydr o g en, hydroxy, 
alkyl, halogen, alkenyl, alkoxy, or -NR^Rj in which Rj and Rj, 

which are the sane or different, are each hydrogen or alkyl, 

o 

IS M Rg is hydrogen, alkyl. alkenyl or phenyl-alkyl, and 
| E is -OOOH. a 5-tetraxolyl group or an (N-tetrarol-5-yl) 
cai'buunido group. 

f i eid pharwaciwrti rally acceptable derivatives thereof. 
Y According to our invention we also provide a process for the 
20 production of a abound of fomila I. or a pharmceutically 
acceptable derivative thereof, idiich aaprises, 
(a) producing a coupon* of fonaila I in which E is <CCH by 
selectively hydrolysing or oxidising a coapowd of foraila II. 



25 
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II 



in which Rg is as defined above, 

{ V' V» V^V 1 *"*"" significances as Rj, 

Kg, Rj and Rg above, save than an adjacent pair of Rja, P^a, iy 
■* V r ** re * ent • chain of foraila -OXM-CO^O-, and 



P 



M one or both of D and D| represents a group hvdrolysable or 
10 oxidisable to a -O00H get**, and the other any represent a -COCH 

«»» ■ H . ^ 

group, 

(b) producing a conpound of foranla I in which E is -O0QH by 



cyclising a 



of foraila III or IV, 



15 



20 




oooh 



hi 



con 



COCH 



rv 



V Rg 



or an ester of either thereof. 
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t in Odch Rg is as defined above, 

! ty' 1114 V hm 9111,9 • l « nlflcJincw ** V 

and Rg above, saw that an adjacent pair of Rjb, S^b 9 R^b and 

Vmy represent the pair of grays -H and -<H:(O00H)-CH-O00H f 
S (c) producing a co^xxnd of fomuls I in tdiidi E is -O00H by 



cydising a ex w go u ad of fbmila V, 




COCH 



sign? flcances as *j, Bg, 



f, 



or an ester thereof. 
^ in which Rg is as defined above, 
\ \c, \c t Ry: and R,c haw the u 
R 7 md Rg above save that an adjacent pair of RjC, P^c, R,c and 
ILc. instead of forming a chain -O0CH-C(CXXH)-O-, represent the 
pairs of groups: 

^/}|(i) ^rjO^aHOT 1 or ^^TJOW^aXHy-M^ , or a sdtable 
/) derivative thereof; and ^CM or a halogen aton, or 



is 

£6 



W 9 represents -CM. or a gray which is hydrolysable thereto, 
lj ad Lj ldiich say be the saw or different are each 

hydrogen, azyl or alkyl, or together £om a saturated or 

utsaturated alkylene chain, and 

M r e p r esen ts hydrogen or an alkali natal, 



- 4 




- 5 



0[\ „d If mcesMiy or dtairad hydrolyaing the gron> to 
a group -O00M, 

(d) conversion of a ooflpMnd of fomila VI. 

5 v / V X> ^ 




VI 



10 



i5 

or an ester thereof. 
inOiich Rg and B ai* as defined rfwve, 

si^dficances as Rj, \. 

and 



0 



Hjd. R^d, R,d and Rgd ham the « 
"R^md Rg above save that an adjacent pair of .Rjd, V • V 

^ at least one of the pairs of groups Rj, «d Ry, together 

6> for. a « or tog*her for. .^((H,)^ chain in *ich n i. 2 
or 3. and the other pair R,, R^, "°» 
VI to a corresponding ooepoaid of foraula I, 

removing the groins A and B from a ooapouid of 




VII 



KM 



an otter thereof, 
idiich Rg and B are 



defined above, 
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j Rj,, Rjc, (ynd yhm thaiM significances as P,, Rj, 
and Rg above save that an adjacent pair of P^e, \; *f and 

f) V may represent a +**gag*fy 

\} j in at least one of the pairs of group* A and B both A and B 
S are hydrogen, or one of A and B is hydrogen and the other is 
halogen or hydroxy, and the other pair A, B nay together form a 

f double bond, 
(f) producing a eoapcwid of forauU I in »a^ B U -fflOH by 

cyclising a fflff 1 ^ of fbraula VIII, 



10 



/ , - ^ ^ VIII 



IS 



or an ester thewof » 




^ to O»ick^is«defii^abo». Bjf. V»M^M h ^ 
the «» sig.dfle.ace. « %. V *7 "* ^ " 
^ ja „mt pair of V ¥• M «* ¥• lM,Md ° f ""^ ' ^ 
£0 ^0CH-C(aKH)-O-. represent the pair of groups ^^O^ 

L$o mm-caxe' and 



M are as defined above, and 



j vlq represents an alxyl C 1 to 10 group, 

j9 (,) produdng.co^off^ 

group by reacting a corresponding eoai-ond of for-ila I in 



2S Bi» -Ofc 
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with an aride in a solvent which is inert «der the reaction 
conditions, or 

(h) producing • coapound of foraula I in which E it an (N-tetraxol' 
S-yl)carboxanido group by reacting • corresponding coopound of 

foril. I in which B is HDOCH. or an acid hallde. ester or ad»d 

IPX , . 

anliydride thereof , 

with S-aainotetraxole, 
I and if necessary or desired hydrolysing the ester of the 

ooepouad of foraula I and/or converting the coapound of 
10 foraula I to e phenaceuticslly acceptable derivative thereof, 
to process (a) the group 0 »»y be, for «o«»>lo ■» •»•«» 
add helide, aadde or a nltrlle group, which -ay be hftoolj** 
toe-<ragro«p. The hydrolysis any be «rri* out using 
oJlkoml t«tai*»..*r w*n +WY 

IS cooditiaBS, e.g. using sodiu. c«bo«t., soalo. hy*«dde, 

.pdlu.bic.ibon^.orua^^ j 

of eojm dioan and hydrochloric ecid, or hydrogen 

^ acid. Ih. hydrolyi. «y be ««Ud out at a t«n»r«tur. 

» A««-^ly «• group D ^ b. « ^ • ^ 
m* as ■ethyl. • l^roay-thyl, an aralhenyl. e.g. atyryl. « 
*fl, ..g. . low» ^k»oyl such a. acetyl, or . fonr/1 group. 
The -dAtion -y be emi* out usitg c^tiot* technic 
^ do not ottatwU. aodify the to such an extent that 

2S '^^^^Mw^^^^'^ 9 ^ m . 
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•lkyl or • hydroxysethyl group fay to oxidised using seleniua 
dioxido, e.g. under reflux in aqueous dloxen; or chronic acid, 
e.g. under reflux in aqueous acetic acid. Aralkenyl groups nay 
be oxidised using, for exaaple neutral or alkaline potassim 
peraanganate in aqueous ethanol, and acyl groups any be oxidised 
using, for exaaple chroaic add or an aqueous hypochlorite, e.g. 
aodiuB hypochlorite. The fiorayl group nay be oxidised using, 
for exaaple chroaic. add or silver oxide. 

In process <b) the cyclisaUon aay be carried out by treating 

the r~-^ of foraula III or W, with a cydising agent, for 

exaaple a dehydrating agent such as chlorosulphonic, sulphuric 
or ixilyphosphoilc add. the reaction is preferably carried out 
ufrder anhydrous coitions and nay be carried out at a teaperature 
of fro. about 2S° to 1S0°. and preferably fro. 7*° to 1S0°C. » 
IS have found that isoaerisation of the aeleic add derivative of 
tottU W to the cwrespondiiig fusadc add derf^ 
finaula 111 takes place i*um pblyifcosifeorlc add is used to 
cydiae these coaptnsids to s coapou^ of for-da I, ti« «^li«g 
a satisfactory yield of the coapound of foraula I to be obtained 
20 fro. a prf- fad* uasatisfactory nlxture of coapounds of 

tMOm HI and W. Coup*** of formO. Ill mf also be cycUsed 
by subjecting the coapound to an elevated teaperature. e.g. of fro. 
200 to 2S0°C, optionally in the of a high boiling sol*-* 

«hich is inert under the reaction conditions, e.g. diphanyl ether . 
2S nhenoneof tto groups Is ^ the cydlsatipn of process 

•• M 



(. 
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(c)(1) nay be carried out by hrating, or inter basic or neutral 
conditions. It is however p i n i o n ed to carry out the cyclisation 
in the presence of an acid, e.g hydrochloric add, and in a 
solvent which is inert indsr the reaction conditions, e.g othanol. 
S The reaction nay be carried out at fron about VP to ISCPc. The 
£+() group <aR* is preferably an aster grap, e.g RV nay be a lower 
aUxuy g«*|>. Ikon one of the groups is -anK^GDOq^^Lj the 
derivative of the ^4D0H grot* nay be a group ^DONL^Lj in itHich ij 
and Lj are as defined ttam. It is pi e f e rr e d that ^ and 1^ are 
10 hydrogen, phenyl, alkyl C 1 to 6 or together form a 4 or 5 
Metered alkylene chain, e.g. together with the nitrogen atom 
fim a plperidinB ring. *>en one of the povps is halogen the 
cyclisation nay be carried out in a solvent Hhidi is inert isider 
the inaction oontHHnm, preferably a high boiling polar solvent, 
IS e.g pyridine, djnethylfnneenldo or hexaettthylftesiixnranide. The 
nactiai is preferably carried out with the aid of a strong base, 
for asaeple an alkali astal hydride, e.g sodiun hydride. The 

is preferably carried out at a temperature of fron *out 
^) itf to VXfc, In the etaonoe of finee oxygen, e.g wider an inert 
20 r'—^j*** 9 * auca as nitrogen. 

The cyclisation of process (c)(ii) nay be carried out by 
touting the co^xxad of fomda V with a cyclising agent, for 
eoeeple a dehydrating agfmt such as chlorosulphonic, polyphosfhoric 
„ mOjtturic add. The reaction is preferably carried out aider 
25 irtydiaus conditions and nay be carried out at a teaperature of 
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^fromO 0 to 100°C. Alternatively cycllMtlon amy be achieved by 



converting the free carboxy groups of the compound of formula V 
to acyl halloa grains end subjecting the resulting oqrl hsllde to 
oa intramolecular Priedel-Crafts reaction. 
S In processes (d). *en *|o fom a ehato^ 

(CH.) -s-, the conversion any coaprise oxidative hydrolysis end 
•ay be carried out in on aousous polar orfanlc solvent, for 
wtfmm* athanol t ac etone or tetralirdroruran. The.-; 
oxidative hydrolysis any bo carried out in the presence of an 
10 ~riM***g agent, for example mercuric chloride, an M-halosuccin- 
such as N-braao- or H^hloro-ouocinlaldo, a per-ecid such 
as periodic add; or p^uluuiaiiii1|lMiii1i1oroa1ito or a salt 
thereof . Ham aorcuric cMorlde is used tha reactto amy be 
carried out in the presence of a base, e.g. mercuric oxide, 
15 ff"— rai l"*" ** or calcium carbonate. I H i alos i axliiioldHS nay 
be used alone or in the presence of a silver salt, e.g. silver 
perddorete. or Oliver nitrate, ihe reaction amy conveniently 
@> be carrlad out «t • tonperatin* of fro. about lS° to 100*0. 
^2) ilam aud Rjq tbgetfcer fom a "8 group the conversion aay 
20 caoprise (oxidative) hydrolysie and amy be carried out in the 
pnsemce of * heavy metal aa^etad. e.g. e mapound of group lb, 
lib or Illb of the forlodic Table of fcndeleef , as catalyst, 
suitable commands include mercury, thallium and silver compounds, 
e.g. mercury (H> -cettte or chloride. thalliis^II) trifluoro- j 
2S e»et*e. or eilm oxide. Ihe reaction mey be carried out in *e 

- 10 - 



ii/i/t; 

-u - 

pmoaoo of mt*r sad an organic solvent systsa audi as Pmiobj 
antic add, alkanols, uu a hydro ftiwn/MthaBpl, or uuau/dio- 
form. Altmatlvoly the roscttca aay bt carried out by alkylstioB 
followed by hydrolysis. In such cases th» reactloB pgr bo effected 

S by (i) analkyl boll* or sulrhoBoto (e.g. ■rtfayl Iodide), la « - 
aeist solvent, o.g. acatans, (U) m olkylflomwilitorte ond 
water la aulshar dloadd*, or (111) a trialkyl endue Atmoborato 
foUoeed by aanaous sodlne tytauddt. 

mm both A end B pro hydr o ge n process (o) Is a ■;' 

10 asbydrosaaatio^ 

osldisiag agent, for esanple enlonliai diodi^ palledinB black. 
^M ffr iii, «MtMM«tat» or trlabwrl asthyl aormloiato. 
Alternatively the MijiIhiqjmsIIhi of a ceopound of fotanle VII la 
iadch both A aid B an hydrogen aay bo carriod oat indirectly by 

IS liiliajwaillnn TnllniTl It J " J T*~*''*T — U " * X *" 

with Wbiiainjrialalfli or pyrldlaiaB brontds i p ubii ad d s to yield . ! 
a ooepound of female VII la eMcV A Is halogen and B Is hydrogen, 

Ir liasipomlljr flslijn'iiiliiiiiil '— ' •**""• ~— ' ~* 4 * ** 
hydwoy the dohf dtstion aay bp catalyiad by an add, e.g. sulphuric 
jO „ ff jMit^ fill; m. imam. o.a. eotsssluo bydradds; or a salt, 
e.g. potassine bydragea sulphate; or * biuawucrlirfalds. tho 
taaction any *• carried loot la a aol« Is liwrt onotr 
the teactim ossdltiOBS, e.g. a lialoa^atod b^ocarboa^ sylene. 
e* Jlecid acetic add. «» teeetion osy bt card* 
)On elevated temperature, o.g. free » to 1S0°C. 

• -U - 
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The cycll?v£oft of process (f) My be carried out in a 
solvent which is inert inder the reaction conditions, e.g. 
diethyl ether or benzene. The reaction nay also, if desired, be 
carried out in the presence of a Lewis add, e.g. boron 
S trifluoride. The reaction is preferably carried out at a 
iO tenperature of froa 10 to 12(fc in presence of an organic base, 
e.g. piperidene. 

Suitable solvents ''which are inert laider ^ reactl« cowUtions . 

of process (g) include those in which both the reagents are soluble, - 
10 e.g. M,M-ci»thylfora»Bdde. Other solvents which nay be nentioned 

include dlaethylsulffccniae, tetrahydrofuraa, diethyl glycol and 

ethyl aethyl glycol. -The reaction is preferably carried out at a 

tenperature of fron about 20° to 130°C for froa about 1 to 20 hours. 

The aside used in the reaction is preferably asandum or an alkali 
15 aetal aside, e.g. sodium or lithiua aside, but other asides, e.g. | 

t1 — axioe or the asides of nitrogen c o ntaining bases, e.g. 

nn— w, at-, trl- f and totta- methyl- a— a ii ii, anilinlun, . r 

ampholiaine and piperidiniun asides , nay also be used if desired. 

tt*re an aside other than ^ of ah alkali petal is used this 
20 azide any be prepared in Hie reaction nixture by double decceijiositinn. 

the reaction nay, if desired, be carried out in the presence of an 

rtectron acceptor, e.g. slua^ 

athyl siflifconic add or bensene «di^c acid. As an alternative 
to the reaction conditions set out above, the reaction any be 
25 carried out using hydrasoic acid (hydrogen aside) at a tenperature 



12 
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• W - 

(x>) of froa about 10° to 1S0°C in • suitable solvent, infer greater 

... 

than ataaspheric pressure, when an aside ether than hydraxoic acid 
is used, e.g. sodiun aside, the product of the reaction will be 
the corresponding tstratole salt. Ibis salt say readilr be 

S converted to the free add by treotaent idth strong acid, e.g. 
hydrochloric add. 

In process (h) the anhydride is preferably a nixed snhydride 
of such a type that it will cleave preferentially, to give the 
desired chrome carboxaaidotetraxole, as the aajor product «han ' 

10 reacted with the S-eatontetrasole. Bxeaples of suitable adds 
froa which the nixed anhydride nay be derived are sulphonic 
adds e.g. benzene sulphonic add, sterically hindered csrboaylic 
ad*, e.g. rtvalic, isovaleric, d 

add, and attnxy foraic adds, e:g. a lower alhnqr foraic add 
15 aueh as ethoay or isobiito^ 

»ed It aay conveulratly be an add chloride, the reaction is 
preferably carried out under anhydro u s cowtiftrm in a solvent 
which will net react with either the S-asdnotetraxole or the 
rt*mA -AjnirfAi or add halide. e.g. pyridine or diaethylforaaaide. 
20 ttjwewr when the reaction is carried out ta^ iw*H^ 
a.g. dtorfhylforasaide, an adequate proportion of an add 
acceptor, e.g. triethylaaine, should also preferably be present. 
Ito reaction to preferably carrW 
^1 10 Jb^LO shout -15° to ♦WPC. «hen an ester is used we .prefer to use a 
25 lower alkoxy ester and to carry out the reaction in a solvent 



- IS - 



*i* is inert woer the wactka coadtttons, e.g. gtocisl «oetic: 

cipo^d of for-*. I to *ich B is -€DM is used es storting 
.aterlal the re**ton W be carried out by Wng the cenpouad 
5 of tenuis I ^ the 5-e-d-Wwole to . »l^«t i*ich is inert 
aider the reaction conditions, e.g. ctoelhylscetsnide. «t s 
*V> torture of from 100 to 200°C. Mton-ttoely the n»ctio» 

be «rried oat in the pr««« of . condition agent, o.g. 

^0 ^-csrbonyl-^^ 
. U) orotic soW. e.g. di«to*lbWd.. «t . t-nerstur. of fro. 

shout 10 to 40°C. 

Tta sttttii* -teriels for ^ 

.of fiowuU IX. ^ 



IS 



"ft; i» ^ I*. ^b. V. y -a v 



20 • cnspoond of forauto X, • ^ 




^1 , to iCPC-Da 



to ittidi to to en ester group, 

to produce . ntotore of coopewds of fonuto. XI end Xii . 
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XII 



IS 



In ifclch I*. Da. V' • V» V "* V «• * <fefinBd 
His conpounds of femula XI and XII nay be hydnflysed to flw 
ooepounds of foraulae IV and III. Alternatively the groups 
in the coapaind* of foraulae XI end XII nay be anverted using | 
jO conventional tectadques knom dbt se, to ooier groups D and the | 
^suiting coepotnds cyclised, using the sane conditions as for I 
process <b) above, to yield * eoapound of fonuia II. As a further 
pat preferred alternative the cnapouads of fomula « and XII nay 
ba cyclised, using the sane conditions as for process (b) above, j 
to give a eonpouad if foranla II in *icb D is an aster group, and 
,he resulting eoapound of fornula His uW imlf to process (a), 
or the D group converted to another group D. e.g an add halide. 
•aide or nitrite group, using techniques knom per se. 

^ fiimmrmtm uaeer of foraula XII (o* the con ei | » oniHhg I 
eoapound to iddcfc Ik has been converted to D) is ?he only isceer 
*idi can eyclise to give the required conpoutds of foraula II. j 
The inxjorticnof the tno isomers nay be readily determined by 
B^learangaeticreeianiance 

to annuel, the desired funaric acid derivative is only a adnor 
jS prcportim of ihe nixture of inner, obtatoed fro. the reaction, 
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The oanpouds of fonula V, In *hich «a adjacent pair of y, 
. ij\ y , R,c and R^c represent the f^oup» ^ HDOal 2 OOa3R , w*^* 1 •* 
halogen, say be Bade by reacting a cospwnd of formula XIII, 




XIII 



or an ester thereof, 
10 [ in iliich Fig is as defined above, , 
end Rjg, y . R,g «d y »»» the 'sane' significances as P,. 
R^, and Rg above, saw that an adjacent pair of Rjg. y, Rjg aid 
n^g, instead of foratag a i ^a»MH(a»0^chain, represent the 
crass -OXH. and -04 or halogen, in which M is as defined above, 
15 Tl ulth a cospnad of foranla XIV, ro 



f\ 41 fanbidi r is as defined above, 

{JlQ V is a suitable leaving groin?, e.g an alkcay. halo, amino, . 
20 alkylamtoo, substituted amino (e.g an nfl»a^ia&\mhio g^) ; 
or substituted alkylasino gnat, wactlve with the carbanion of j 
. 0 the -OOCHj groiup of the cofajou^ of foraula XIII, and 

£ 



1 each I Is a carbonyl oxygen atom, or one Z nay represent two, 

slogan atoms and the other a carbonyl oxygen atom, 
\ and if ascessary hydrolysing the resulting coapoind to a 1 



16 
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compound of tomtit V. The p re fe rred coepoiivh of fonula XIV 
are dialkyl oxalates, e.g diethyl oxalate. 

Compounds of formula V bearing a j-COOWHOXH);-*!^ group, 
or a derivative thereof, may be aade from to» compounds in one 
or aore steps wing processes knom per «e. 

The compounds of foraila II may be made as described above 
or by a process aaalogoxa to process (c)(1). 

Alternatively the coapouids of zonule II aay, for example 
in the case of the add halide, the adds and the nitrile, be 

from ffBp^«Mfc« of fonula I using conventional tec h niqu es , 
e.g reaction of an ester of the compound of formula I with 
.nil to produce the amide, followed by dehydration of the aside 

to form the nitrile. 

of fend* V cnr^ 

b by iwctlug a c ttm pcwad of 

fowl* XV. 



^>^(GDR^<H-0C»r aqr be 





COOH 



XV 



^ or » ester thereof , 

In which Rg 1» *» deftoed abwe, and R^i, R^h, R^ «s* Rgh h^ the sen 
significances as Rj, 1^, iy a*^*>ove. save that w »mj«ant«pair of Rjh, 
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represent the group* -H end -OH, 

^ with a dialkyl acetylene dicarboejrUte, In cowentionBl 
•mner . followed if necessary by hydrolysis of the teacticn 

.product* 

sf 7 cm*M*s*tomaMmim*^* na ^*"* c ^ 



of fenul* XVI, 




XVI 



Jf . ot a ester thereof, 

in itdch Rg is as defined ebow, | 

15 P-and «. abow. seve thet an adjacent pair of Fjl. ty. V ** 
S6 V. i~*-d of fi»**g . ^^iC^ *^ * 
V** of ^tt*"* 1 ' ' ^ 1 

i\ -id*.. J£i'*2 " g: *• | 

diethyl yul phm rtde, 
2of, «* te.cting the renting o^^2^1sul P hin y i 

tdth glyonllc eetd or an ester thereof. ! 
The of fo«Bl« I inifcich B is -a any be nade by 

08hrdntt ln,1h. con^oondin, Wr-oo^inollnone -Id. -sing, for «-,!•. 

phosphorus o^fchlorido, as dehydrating agent. The reaction is 
25 prefer** -rrtod out using .t Ita* one soLr eoulvelont of 
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dehydrating agent par sole of the pyrancquinolinone amide, latere the 
dehydrating agent reacts with one of Rj, R^, K, or Fg (e.g. • 
eubstituent comprising « n ^OH gr oup) sufficient dehydrating agent 
should be used to satisfy the side reaction as wall as the main 1 
reaction. The reaction any, if desired, be carried out in the 
presence of an add binding agent, e.g. triethyLadne. The reaction 
any be carried but in the presence of a solvent, e.g. M-diaaihyl- 
fiiia— lib), diethyl sulphaadda, pyridine, benxene or he x awe thj fl 
phosphoTaaide, or an excess of the dehydrating •gant any be used 
as the reaction aadiua. the reaction any be carried out at a ; 
tCT ^ ratuw. of trtm about 0° to looffc depending on the dehydrating 
agent used. Kb ptoaphorus oxycUorlds is used a temperature 
of froa CP to lOoAc is preferred. ' 

, The dtroaone aside starting materials any be aade by j 
IS resting a corresponding pyranoautoolinone ester with amariili, using 
trr f W 4/ r «»« conventional in the production of amides froa esters,, 
e.g. wing an alkanol as solvent at a u w nmatur e of <f to llcAc. 

Coapounds of formulae VI, VII, DC. nil. XW, W and >1 «ia 
either known or amy be mmde firm known cnapouads using etamtlaal 
20 tadmiojws known per se . \, . j 

The processes as dascribsd alKj^ any proto 
formula I or a derivative thereof. It is also %dthln the scope 
of this invention to treat any derivative so produced to liberate 
the free compound of foraula I, or to convert one derivative Into 
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The oospounds of fomil* I sad the Intereedlstes f^mfm 
say be isolated torn their reaction mixtures wing cowwtloatl 

Hureaceutlcslly sMsptsble derlYStiwes of the coapotads of 
fonuU I iadude p hu ascs urtcslly stceptsble «*lt». -sad una E 
i, a -ODW group. «* •*"•» •* *• *-«*o*U* * 

ftdt£l» «lts iaclufe —mi-, ill-ll artsl Cf sodM-. P«l^ 
sad lithium) ad alkaline earth metal (e.g. calcium or assamsiua) j 
••Its. art «"s with suitmble :or»mic ^ «»Ms «itfc - • 
la*r«rlsslae. lommr mlkylsmlmes such » mmthylsmdiie or elhylsalae. 
alth substituted lemer alkytasdiias/e.f l^diwjr •usstitutmd 
.tt^daw such as tris<h|*oaj«^ ***** 
■Welle mitro,- m**«|clic eo»po«b. •* plP-Wi- •* ; 
•orpbolime. ^ auUsbU esters Indu^ 
15 .1 th. othyl -fr. ***** *mM*»a***- 
yaupa. .., aVlo-mr .1*1 «*stltub.d eltaols «s* as 
(m/— firi^lm^) -rfhyl -tor, sad sqrlDjy Isyl ******* M a 
•cmiosy^ommr al&rl ester m* •» ;*e plwleyiMap^ ^ 
tt^attr dsrM from m o*by*wjr *OW*««r 
20 attyl) «iJ-r. e.g *• U^m^^H^'^r'^ 
.I.T1—T -T^- «dd i«dltl« tilts of* bate 

aa.aiaaoftlm*coa«^ 

^ ^ V .., the l^Oorlos. *. h^ro-de/lh. «-Uta. 
*• aatestm or the *m*» .mi*. -V «1- * u-d. •»««», 
2S amy bs made by camaatiamal tmtdmtfcpais, o.g esterlfiemtlom or 



10 



tmsest.riflc.tion. Ite adte any be. for ex-ple, uasubstltutod 
or nan©- or di- C 1 to 6 alkyl eadde* and amy to -de bjr 
conventional techniques, e.i reacidon of — -tor of the 
corresponding odd with aeeada or tn appieprlate amine. 

Ite compounds of formula I and pharmacoutically acceptable 
derived*- thereof ere useful because ttey iws«. ih««»logle*l 
activity in animals; in particular they are useful because they 
inhibit the release and/or action of pharmacological mediators 
which mult from the to dw conbiiiad- of certa^^ 
antibody and specific antigen, e.g the coabtoadon of reagtoic 
antibody with specific antigen X-e tenpU 27 of British Patent 
Specification Ho 1.292.001). Ite new ctmpounds have also been 
foond to interfere with reflex pathways to e^rismntal animal, 
•ad am and to particular those lefleans associated «lih lwg 
taction, to men. both s*jeetii» and objoed- ctenrs mbich 
^ fro. the totelntton of specific antigen by sWnrtttoai subject, 
an inhibited by prior administration of the mew confounds. Thus 
are todlcated for we to the uuauanif of 
airway obstructton end/or to pre-nt the escretion of 
» OTrr — — — «"» *» todicatod for the 

\y^j£m**t of .11^ -ft-r-o-c*!-* 'iiitri-ic' astten (to>Hich 
?■ » — Itl^ty » extrinsic a**.- can te demo-tratod). brcmchids. 

and the n-ai and btonchial ototiucticna -socintmd with the 
colds. Ite n- co-pou* amy also to of valu. to the 

of otter condition, to wMch -tigan-tibody mctio- or 



IS 



m/s/v» 
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Mention art responsible for, or an an, adjunct to, 
disease, for exasple, bay few; certain aye conditions, a.f 
tmcfaoam; alissntary allergy, e.g urticaria and atopic ecseas; and 
gastrointestinal conditions, for onapla gastrointestinal allergy. 
5 especially la children, e.g silk allergy, ot ulceratiw colitis. 
. ^ Da .tu— niTlfMil on the dbsai» adntntsterod ldll. 



of coarse, sary »** the cospeanil ooployed, tha soda of 
aonlniatration and the traataant desired. Ilassser, in 
satisfactory results are obtained «hen the cospoonds are 
ID aontntotered at .dosage of fron 0.001 to $0 sg par kg of antaal 
body weight in ins tast sat out to eoaple 27 of British Patent 
Hjacinratlwi - « »- indicated total dally 

onssge is to tha rang* of fron 0.01 sg to IfiOD sg preferably fron 
O.m ag to 200 ag and ante profitably ttml sg to 60 eg. ubich 
1$ , .or b> adeiidstered to divided doses fron 1 to « ttoos a nay or 
to suvtatosd release fern. llsW' uslt oasego foras suitable for , 
•gadJdstratlon <by Inhalerim or owophsssslly) ossprlso ffroa 
Ojai a* to 50 eg, preferably 0.01 ag to 20 sg and sore preferably 
froa 0.<tt sg to 10 sg of *s coepouad ptofersbiy ao«3^ • 
20 solid or liajHd ptonsscsuHcslly acceptable dilisat. carrier or 



of fowls I, and pharaacwitically acceptable 
osrimltes thereof, boss the advantage that they are sore 
effWou. to csrttto pter-o^esl sofcls. or « 1^ 
2S acting than 



of sinllar structure to the "s s wuw ds of 
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femuUI. P i a- lh e i s aw the coapwads of fails I, and 
jluraaceutlcally acceptable oerivattoes thereof, ere advantageous 
In that they are •*«caeeoiB * interfering with reflex 
pathmys and to inhibiting the Mention of aueous than are 
5 .coBpmnfe of siailar structure to the compounds of formula I. 

Me prefer etch of Rg» W«* -* V — » *»->r eontel. c-boa. 
t» contain 19 to 8. end preferably up to 4 carbon atone. fip^fjcally 

« p-fcf V \. «, -4 ^ «i «^ 
propyl, ailyl. methyl, eth^; chlorine, bromine end hydro*. > 
10 -C0aM*O- chain nay be bonded to the benmsne ring to eny sense 

^Uy * EfceaenieejbeF f^p> 

and to any of the adjacent positions V V S» 1fc ^ wr » ** 
pwfer ^ ^ to bo bonded to the positions end «, the ^ 
•f the chain being to position V * also prefer the group * 



to be a 



jtc^tog to tte toWntton there to ^ prorided a i«c« for 




acceptable salt of a 
a nay (weni 0* turpil s Ic. 

ilc 



nf? |a rfddMfc is as defined ebore, 
^ J\ — that « -J««t pair of ^J. . y. ^ «* 
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RJ my fbra a chain -O-COQ-OttK and 

X is a 5-tetraxolyl group, an (N-tetraxol-S-yl)carboxaiKido 
group, a caTboxyllc acid group (or an cater thereof, or another 
salt thereof), a nitrile group, an acid halide group or an ai Je 
5 group, 

*Py id th a d»pound containing an available pharmaceutical^ 
acceptable cation and capable of converting the gnnp X to a 
pharmaceutical^ acceptable salt of an B group. 

Owy 1 "^ capable of converting the group X to a 

10 jharnaceutically acceptable salt of en E group - 

include coapounds, e.g bases and ion exdiangs resins, co nta i nin g 
phinaceutically acceptable cations, e.g s^ > 
caldLua, amduoi and appropriate nitrogen c o ntainin g organic 
catiats. In gsneral m prefer to form the phaiwanwiti rally 

15 acceptable salt by treating the free acid of foraula I with an 
jpproprlate base, e.g with an alkaline-earth or alkali netal 
tydraodde, carbonate or bicarbonate in aqueous solution or by a 
■Dtathetical process with an ap p r opr ia te salt. Mian a strongly 
basic abound is used care should be taken, e.g by keeping the 

20 teverature sufficiently low, to ensure that the aapoind of 
fbrmila I is not Irydrolysed or otherwise degraded. The 
fhaxMceutically acceptable salt nay be recovered froa the 
reaction adxture bft iamQU, solvent precipitation and/ or 
rami of the solvent by evaporation, %g by freeie drying. 

25 Axording to our invention wa also provi<te a pharmaceutical 
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composition comprising (p re f e ra bly less than 801, and nor* 
preferably less than SOI by weight) of a coapouri of forwla I, or 
a pharnaceutically acceptable derivative thereof, in anfcination 
with a pharnaceutically acceptable adjuvant, diluent or carrier. 

S Exanples of suitable adjuvants, diluents or carriers are:- for j 
tablets capsules and drapes; aicrocTystalline cellulose, caldin 
\ phosphate, diito—ceoui earth, a sugar such as lactose, dextrose 
or nannitol, talc, stearic add, starch, ebdiua bicarbonate and/or 
gelatin; for sxyposltories, natural or har dene d oils cnr uaaas; 

10 " and for inhalation compositions, coarse lactose* The doapund of 
fomila I, or the phaneceutically acceptable derivative thereof, ' 
• preferably is in a form hairing a aass aodiah d i a lter of froai 0.01 
to 10 Microns. The conditions pay also contain suitable 
preserving, stabilising and wtting apnts, soliMlixers, 

IS swr ff tuning and colouring agents and flavourings. Ihe coapositions 
■7, if desired, be fomilated in sustained release fonu We | 
prefer coapositieiis vhich are designed to be taken oescphageally 
u ad to release their contents in the gastrointestinal tract. ; 
The S-tetraiolyl and (H-tetrwl^^)caibca«ddo p«fs m 

20 of fomOae XVII and XVIII respectively, v 



2S 




XVIII 
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The of fen*-' XVII end Will 'mf «d.t in ttut-erlc 

«* •»* t«it-ric form ere included -ithin the 
definition of the coepounds of fom»U I. 

The invention Is iliwtreted. but in no «y ^ * the 
following Bnnples. 

£L " rte l „ . ... rii ^n T^7T^' < ^ 1 i^"* flrilC 

l-itot^l-lvd.o^^^ Cl9,Sg) Uri bn-We (12.1 1) 
«d ,»t«»i». c«bon«t» <21.5g) ~re stimd in «r, 

oi.thylfcW* (2S0 -1) « .oon Wi.ture for 24 hours. Ih.^ 
miction ^xture^ poured into «ter »d the product «s «t»ct»d 
^t.. Ih. or^c sol«ti«« then^-ir-i* 

«^«o product « obtain- » buff «l««d>olid (20^) . The 
^^^theproduct^oonfl^W 

(b) 4j^totmdd2±iilril 
IT) The ebow allyl ether CM,4g) . . w 

^..^ „ . *«- ~ud. *»>» *• - " 

lift end new spectroscopy 



heated at 20^21<fC for 4 



20 



• ktosslsjfcr ftlttr sod the rUtrsto ws owportsd to 1mm IS* 
.l«H t colourless Solid. Th» «MP*lt« 

of 
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A aixtura of diethyl oaslato (W-H*. »*> ** 
product off stop (e) 02.4f) to dry othoaol O00 ^«»'* Mto 
a stirred solution of sodta* otfwd* to o*s«ol (prspsrsd by 
dissolving sodta. p.lf) to *y othsool C»*»; The ioocttoo 
tjxture w reOnxsd for S hours sod than' powod toto ditoto 
j^^xMortc odd sad dilorofora. The chlorofct. lsyor «s» 
^.hsd idth «ster iod dried. ibs .solWBt mi o»spoimtod to loss* 
• to oth-bl (303 sA) osBtstotof 

tori hour. Ttoto-^-i^^P"" 4 toto -tor s»d the 
jredncc »-» estroctod toto ethyl scet»to>*d<h «*» wshsdidth 
sod dried. 1tosol«^w*^ tol «* l0,o£ * 
^ .olU h* — ** ««-tot»t id* the 




A sototlm of tb» soide of step (d) OPi) to eth^POO *). 

*r , boors. Ibsr-cti. ~ «* MT "* 

wttr ^ d toto *hyl sestet.. TbB «»ct «as imshed idth «»r. 
art* «* the soW *. to losvo . dsrk br«n so*- 

* .aid. -^^•^^ e ^■ ,,,ll, , 



e titer as eluant to give 4.8g of the required product whose structure 
JO was confined by sass and Nft spectral evidence; ep «J-W°C. 
V (f) a-Ethog^rbonyl-2-«ethoxrc«rbonyl-4 ,6-dlo»-10-tm> prl-4H.6B- 

* I iyrmor3.2-g 7qulnoline 
. _0 ' 5 The odno benxopyren of step (•) (2.0g) end diethyl acetylene 

dicarboxylate (l.Mg; 1.01 el) were refluaed in ethanbl (30 al) tar 
^0 26 hours. Ihe reaction Mixture was cooled to 0°C and the insoluble 
yellow-brown solid was collected by filtration and washed with a 
little ethanol and dried to give 2.0g of a product which was a 
10 alxture of aalelc and fuearic esters obtained by tttdael addition 
of the aaine to the acetylene. 

, This fixture of esters (2.0g) was treated with polyiiu»pheric 
acid (SO al) and heated on the stean bath with stirring for 20 • j 
Binutn. the reaction alxture was then poured onto ice and stirred 
IS with ethyl acetate. Ihe organic layer was separated, washed with 
water and dried. The solvent was e v ap or a ted to leave 1.6g of a ■ 
fallow orange solid, fawrystallisation of this solid froa ethyl 
acetate gave the required product as fluffy orange needles 
M7-188°C. 

y 

f). » <>nalrsis 

Found: C, 62.01; H, S.lt; H. 3.71 



f: 




v Cjffi^y Inquired: C 62.31; H» 4.91; N, 3.6> 

P "^cy (g) ' .^w^iot^ 1 ^"' 611 ^"" 0 ^ * 2 ~ g 7quinoliB> - 2 

O ^«tr4w«yHc : add 
P 2S The above bis ester (Z.Sg) was reflwad with sodium bicarbonate 
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1(2 



(i.64g) in ethaml (100 el) and water (SO Ml) for 11 hours. Iht 
thole mi pourad into water nd acidified to precipitate a 
gelatinous solid. Ihis was collected by filtration, refltsoed 
with ethanol and the product was separated by oentrifugation (1.4$) 
sp 9037304°C doc. Vie stmcture of the product was oonfinad by 
■ass and MA evidonce. 

(h) Msodjua 4.6-dt«^10-«qprl^.«KpmM/^.2-g7quiiiBlto^' ) 
2 .8-dlcarbo«ylate 

The Ids add fro. step (*) (1-Kg) ««» *«**»»» biiarbonate 
(0.66l£j in rater (150 su) were warsed and stirred until • clear 
solution was obtained. Ibis solution was filtered and the filtrate 
freeze dried to give 1.4Sg of the required disodiia salt. 



Found: C, 46.1%; H, 4.01; M, -2'Sl '[ 
Cj^NCX/taj 12.SI HjO required: C, 46.11; H. S.8t; H, S.15t 
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^ | ^T«~i^ *^.l<H»toM »^ 
««— ■h—ftfe add : 
(a) 4-rNWw»t»141-o^laedno^2 ^vlo^ 

4- pf^^ -Methyl) Mfa»-24iydiW^ (92.6gj, allvl 

fcroslde pi afls) and anhydrous potassiue carbonate (90.4g) were . j ■ 
stirred in dry disethylforaenide (500 els) for 17 hours. The 
reaction sdxture was poured into water and the product was 
overacted with ether. The organic solution was thm washed well 
with water, dried over smgnesksi sulphate and evaporated to 
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dryness. The product was obtained « an oil (lW.Sg). The 
structure of the product was confirned by »R and aus 
spectroscopy. 

(bj i.^.ik»tvl-N^ thyna»ino-3-p^ 
S The allyl ether product of step (o) (ICO.Sg) was refluwd in 

diethylaniUne (300 nls) for 3 hours, the reaction aixture was 
cooled and poured into dilute hydrochloric acid and extracted 
into ether. which Utter was -ashed with dilute hydrochloric add, 
ind then with water. The organic solution was extracted with 101 
10 , sodiun hydroxide solutta 

precipitated product was extracted with ether #^ 
^ : ^ msvsha sulphate. The resulting ethereal solution w« 
evaporated to dryness & give a yellow*** oil C78.7g). This 
oil was a .dxture of 4-(^tyl^thyl)»dno-S-allyl-^; 
IS iguiu^i^toph^nnne and 6-ffl^tyl^thyl)asdno-3Mllyl^ 



20 



Ibis mixture was dls^lved in ettanol (500 Is) m* H*U1 
acetic add (20 s&s) and hydrogenated in the iwsence of Mans 
catalyst until hydrogen uptAe had ceased. The catalyst w* 
Altered off through U-elg^r and the filtrat* ev*-«ted to 
io«e T9.9g of brown oU . This brown oil was a sdxture and was 

gej^ratedb^ - 
• ^ff^oleme^ il.l) « «olv«t to give 44.2g of the 
.ob-tltle co-pound and 23.8g of e-^tyl^thyn-dno.^ 
2S viop/l-2-*Vte*W 



( 

f 



f 
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(c) 4-N-Et^ylml«)-5-Tm»yl-2-hydroxy«oetophenone 
4-(N-.Acetyl-N^thyl)a»ino-3-pn>Dyl-2^ 

(44g) was refluxed in 481 hydrogen bromide in glacial acetic add 
(100 mis), glacial acetic acid (500 alt) and water (20 mis) for 
6 hours. Ihe reaction mixture was poured on to ice-water and 
extracted with ethyl acetate which was washed with water, sodiua 
bicarbonate solution, than water again and dried over magnesium 
sulphate. Ihe organic solvent was evaporated to dryness to leave 
the sub-title compound as a red oil (34g). The structure was 
confined by rWR and aass spectroscopy. 

(d) Methyl 6-aoetyl-l^thYl-7-hydroxy^-<CTO-8-imx»yl-4H- / ) 
f~) OAdnoline-2-carboxylate 

Ihe amine product of step (c) (17g) and dinethacetrlenedi- 
carboxylate (11.3 sis) were refluxed in ethanol (300 mis) for 17 hrs. 
IS Ihe reaction mixture was cooled and evaporated to dryness to leave 
• deep red oil. Ibis oil was chromatography on a silica gel I 
colore using ener/petreleua ether (1:1) as' eluant to give 19.1g 
of diethyl l-(4^aort7l-3-l7droxy-2-propylp^ 



amleate sup. SStST^C. 



20 . Ihe oleic ester (5g) was heated and stirred in polyphosphoric 
add (100 als) on the steam bath for 10 minutes. The reaction 
mixture was cooled and poured on to r. mixture of ice-water and 
ethyl acetate. Ihe organic solution tins separated, washed with , 
" water and dried over magnesiua sulphate, ihe solvent was 

25 evaporated to dryness to leave a pale yellow solid. This 
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product was purified by high pressure liquid caroeatography 
JO *o 8i*« 2 «*8 of the tub title compound n.p. 121-12S°C. 
f) /" Analysis ^ 

Ik -? ^- Pew*: C: 65.51 H; 6.61 ' N; 4.21 ', 

5 / Cj^NO^ toquited: C: 65.51 H; 6.341 H; 4.2SI * 
Methyl 6^tyl-l-t^l-5-hydtroy^^^H^uinoliw»-2t^ 
carbox/late was obtained fro* the purification as a pale yellow 

~ solid (100 mgs). 
~V V) (e) pjathvl 4.6^<^l-ethrl-l(H* «if^^^ 
^ 10 ouinolliw-2 r 8-dlcarbox/late 



1 



The hydnwy >»tpae product of step (d) (l.Og) and diethyl 
oxalate (3.5 mis) in dry diarthylformmmide (25 mis) were added to 
ether Hashed SOI sodiua hydride (O.SSlg) in dry diaethylfbtmaaide 
(20 ads) and the reaction mixture stirred for 4 hours . The 
15 reaction mixture was then poured into water.acidified and 
extracted with ethyl acetate^ which was then washed with water 
and dried over magnesium sulphate. The solvent was evaporated 
to dryness to fte « oil which was dissolved in ethanol (100 mis) 
and uanamiate d hydrochloric add (a few drops) added. The 
20 ■9&h^^wtam^tniht t c^ t VO^^^» mA - 
extracted with ethyl acetate, which was washed with water and 
dried over magnesium sulphate. The solvent was evaporated to 
dryness to leave an oil which solidified on trituration with 
X> 40-60° petroleum ether (1.2g). The structure of the coepound was 
25 confirmed by Mtt. 
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7 «-*«»»<*"*ylic «cld 

^ ^ n n.1 .nA aadiwi bicarbonate (0.7t7tf to 

The »bc*e bU ester (1.0*0 • oau " 

ethanol t85 rt8) and wter (52 *0 4 ^ 

!!T1™ ~ pour* into ~«r . .«« •* the 

ruction aixture w F wuw .-.^i w 

„etnat«it liquid *« rewwed by deonww 

. « ut. «f the rewired di-add ■» • J** 30 " 
dried to givo O.S47g of the retauiw 

c-^f precipitation of*. pn*« ted ocaxrr-- 
"^L,. „lt off «d dried to f*. 

of i p»le yellow ponder. | 

C: 51.M' H-.4.SI ^H;S.0\ : 
C: 51.lt j H;4.li j MJ S.M 
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/J The following cnapmcvh *ay also bs aade by tha procasaaa 

^ described above :- 

j (I) S-Ethyl-4 ,8-dlo»^10-pn)|nrl^^8H-pyTanoO ,WC7- 

^ S quinaline-2 ,6-dlcaxbox}rlic acid 



\) 8^/ (U) 4 .lO-Woxo^.lCH^franoO , S-Oqui*>line-2 ,8£; 
r , dicaiboaylic add 

I j y ' (iii) 10-B«bd-4 ,6-dioxi>^,6Hn>yrano0.2^<l^l iaB ^ 
2,a-dicaibo)Qrlic add 



<Hdnoline-2,8-dicarboxylic add 
M J (») 4 ,9-Diox^.9H-pyT*nD£* . J^<«^ 
0 dicaitmqrlic acid 

(vi) 4,10-DtaB>^,l(«-prrBnoO.*<7qdiiollii^ 
_ A is / (tetxa»l-S-yl) J^eaitoaaadde 

tl'j (vU) 10-lnaa>^>-c*i»-2,8^-<t^^ 
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